Creating maternal effect mutations in transgenic mice: antisense inhibition of an oocyte gene product.
Gene products present in mouse oocytes direct development until the two-cell stage and may be important in later development. Here, we demonstrate that expression of a specific maternal protein can be disrupted in mouse oocytes using transgenic antisense RNA technology. An oocyte-specific promoter (mZP3) was utilized to express antisense RNA directed against maternal mRNA encoding tissue-type plasminogen activator (tPA). Antisense expression results in reduced levels of tPA mRNA and enzyme activity in mouse oocytes. We also provide evidence for a novel mechanism of antisense-mediated translational inhibition, whereby the cytoplasmic polyadenylation of maternal tPA mRNA is altered. This strategy should prove applicable to functional studies of other murine maternal mRNAs in an in vivo environment.